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Cover Photo: Acidification of the rhizosphere 
by cluster roots of white lupin grown under 
phosphate deficiency demonstrated by a pH 
indicator. Yellow zones indicate a pH of 5.5 
or below. White lupin cluster roots develop 
through different well defined growth stages. 
The mature stage (yellow zones) is charac- 
terized by secretion of very high amounts of 
citrate and by a concomitant proton release. 
This special environment strongly influences 
the rhizosphere bacterial communities. 
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